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Methods
All manipulations were carried out under an inert atmosphere of dried nitrogen using standard Schlenk techniques. The Ag I salt Ag[BF4] 2 and the organic linkers 4,4'-bipyridine (6), trans-1,2-Di(4-pyridyl)ethylene (7) and 1,2-Bis(4-pyridyl)ethane (8) were purchased from SigmaAldrich and used as received. The ligand complex [Cp2Mo2(CO)4P2] (1) was prepared according to literature procedure.
[1] Solvents were freshly distilled under argon from Na/K alloy (n-pentane) or from CaH2 (CH2Cl2 and CH3CN). IR spectra were recorded as KBr discs on varian FTS-800 spectrometer. were performed by the microanalytical laboratory of the Universität Regensburg. For the ESI-MS a Finnigan ThermoQuest TSQ 7000 mass spectrometer was used.
General Procedure:
In a Schlenk-tube, one equivalent of Ag[BF4] (2, 10 mg, 0.05 mmol) and two equivalents of Mo2P2 (1, 50 mg, 0.10 mmol) were dissolved in dichloromethane (8 mL) and stirred for 1h at room temperature during which the Ag I dimer 3 precipitated as an orange powder in quantitative yield. To the crude mixture was added acetonitrile (3 ml) to dissolve the dimer 3 and subsequently one (in the case of polymers 9-11) or two (in the case of polymers 12-14)
equivalent of the organic linkers (6) (7) (8) in a mixture of (dichloromethane : acetonitrile; 4 ml : 1 ml) were added. The whole mixture was stirred for further 2h at room temperature, filtered and carefully layered with 15 ml of n-pentane. In few days orange or red crystals of 9-14 are obtained, collected, washed with n-pentane (5 ml × 2) and dried in vacuum. Following the general procedure, the reaction of bipy (6; 4 mg, 0.025 mmol) and the dimer 3 (60 mg, 0.025 mmol) in a mixture of dichloromethane (12 ml) and acetonitrile (4 ml) afforded after crystallization the compound 9 x 3•CH2Cl2 x 3•CH3CN as a crystalline orange solid (49 mg, yield 77%). Following the general procedure, the reaction of bpe (8; 5 mg, 0.025 mmol) and the dimer 3 (60 mg, 0.025 mmol) in a mixture of dichloromethane (12 ml) and acetonitrile (4 ml) afforded after crystallization the compound 9 x 2•CH2Cl2 as a crystalline orange solid (41 mg, yield 64% Following the general procedure, the reaction of dpe (7; 10 mg, 0.050 mmol) and the dimer 3 (60 mg, 0.025 mmol) in a mixture of dichloromethane (12 ml) and acetonitrile (4 ml) afforded after crystallization the polymer 13 x CH2Cl2 as a crystalline orange solid (23 mg, yield 58% 
Crystallographic data
The crystal samples were processed at Gemini R Ultra (10, 11) and a SuperNova TitanS2 (9, 12, 13, 14) diffractometer, respectively. Frames integration and data reduction were performed with CrysAlisPro ver. 171.38.41h. [2] Analytical absorption corrections from crystal faces [3] was applied to the data of 9, 11 and 12. A numerical absorption correction based on gaussian integration over a multifaceted crystal model was applied to the data of 10, 13 and 14. [2] All structures were solved by ShelXT [4] using Olex2. [5] For all structures a least-square refinement on F 2 was carried out with SHELXL. [6] Hydrogen atoms at the carbon atoms were located in idealized positions and refined isotropically according to the riding model. 
Compound 9:
The solvent molecules in the asymmetric unit (3 x CH2Cl2, 3 x MeCN) were found to be heavily disordered and all attempts to refine distinct positions for these solvent molecules failed.
Therefore we applied the solvent mask function of Olex2. We found two voids in the unit cell 
Compound 10:
All tested crystals of 10 were twinned, therefore a twin refinement with the HKLF5 file was performed (BASF 0.0842). Additionally, the sample was weakly diffracting at higher angles, although Cu-K radiation was used. Therefore no reflections above a resolution of 0.87 Å were recorded.
Compound 13:
A CH2Cl2 molecule was found to be heavily disordered and all attempts to refine distinct positions failed. Therefore we applied the solvent mask function of Olex2. We found a void with a size of 282.9 Å 3 and an electron count of 77.8, which can be related to one molecule of CH2Cl2 per asymmetric unit. Additionally, a dpe linker molecule shows a disorder over two positions in the ratio 61:39. To describe this disorder the SIMU restrain was applied.
Topological analysis of 2D and 3D coordination polymers 12-14. Topology of the underlying nets in 12-14 was determined using ToposPro program set according to the procedure described in. [7] The classification of the topological types as 3-character symbols hcb (in 12 and 13) and ths (in 14) is given according to the Reticular Chemistry Structure
Resource database. [8] a b c d Figure S1 . The underlying nets: 2D in 12 (a) and 13 (b), and 3D in 14 (c), an idealized ths net (d). The circles depict Ag atoms. Thin blue and thick red cylinders denote ditopic pyridine-based linkers and [Cp2Mo2(CO)4( 2 -P2)] bridging fragments, respectively. 
DFT calculations
The DFT calculations have been performed with the TURBOMOLE program package [9] at the RI [10] -B3LYP [11] /def2-TZVP [12] level of theory. The geometries were optimized in the gas phase using the Multipole Accelerated Resolution of Identity (MARI-J) [13] approximation during the geometry optimization steps. The solvent effects were incorporated as single point calculations (without the RI approximation) on the gas phase optimized geometries via the Conductor-like Screening Model (COSMO) [14] using the dielectric constant of CH2Cl2 (ε = 8.930). For the reaction energies the SCF energies, corrected for the "outlying charge" were used. 
